Remote estimation of soil moisture by Greeley, R. et al.
February 1975
NASATECH BRIEF 
•	 Ames Research Center
B75-10026 
NASA Tech Briefs announce new technology derived from the U.S. space program. They are issued to encourage 
commercial application. Tech Briefs are available on a subscription basis from the National Technical Information 
Service, Springfield, Virginia 22151. Requests for individual copies or questions relating to the Tech Brief program may 
be directed to the Technology Utilization Office, NASA, Code KT, Washington, D.C. 20546. 
Remote Estimation of Soil Moisture 
Quantitative knowledge of soil moisture in large 
regions of the earth could provide useful inputs for 
agricultural purposes, for example, in studies involv-
ing the relationship of soil moisture to crop growth; 
estimating slope stability in land masses which are 
susceptible to landslides, especially those made of 
clay minerals, is but another example of the usefulness 
of soil moisture information. A review of recent 
literature and the results of exploratory investigations 
in the laboratory indicate the possibility of assessing 
soil moisture remotely, say, from aircraft.
ature method appears promising for estimates of 
near-subsurface (0 to 10 cm) soil moisture. 
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• The two methods under consideration'for making 
remote estimates of soil moisture involve measure-
ments made in the electromagnetic spectral region of 
0.4. to 14.0 m: (1) spectral reflectance, (2) soil 
temperature. The reflectance method is based on 
observations which show that directional reflectance 
decreases as soil moisture increases for a given 
material. The soil temperature method is based on 
observations which show that differences between 
daytime and nighttime soil temperatures decrease as 
moisture content increases for a given material. 
In some circumstances, separate reflectance or 
temperature measurements yield ambiguous data; 
however, these two methods may be combined to 
obtain a valid determination of soil moisture. In the 
combined approach, reflectance is used to estimate 
low moisture levels, and thermal inertia (or thermal 
diffusivity) is used to estimate higher levels. 
The reflectance method appears promising for sur-
face estimates of soil moisture, whereas the temper-
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